Evaluation of the Wistar-Kyoto rat model of depression and the role of synaptic plasticity in depression and antidepressant response.
In order to expand the prospects of developing novel antidepressants for treatment-resistant populations, animal models should incorporate not only various stress-induced behavioural, neurochemical and endocrine parallels to major depressive disorder (MDD), but also aspects of heightened stress susceptibility and resistance to conventional drugs. This review focuses on the available literature supporting the Wistar-Kyoto (WKY) rat as a model of endogenous stress susceptibility and depression, and the role of synaptic plasticity in depression and antidepressant response in the context of this model. Accumulating evidence implicates a dysregulation of synaptic plasticity in the etiology of depression, leading to synaptic weakening and neuronal atrophy in vulnerable brain regions (hippocampus, prefrontal cortex). Furthermore, novel antidepressant treatments, particularly ketamine, may reverse the stress-induced loss of connectivity in these key neural circuits by engaging synaptic plasticity processes to "reset the system". Incorporating synaptic plasticity into the current framework of antidepressant action may serve to bridge understanding of an antidepressant's molecular and cellular effects with those related to regional structural plasticity and neural circuit functioning.